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[TITLE OF THE INVENTION] Failure Detecting Device for 
Multiple-lamp-type Color-lamp signal mechanism Using LED for 
Light Emission Source 
[ Abs tract ] ( Corrected ) 

[Problem(s) to Be Solved] To detect the disconnection 
failure of an LED used for a light emission source of signal 
aspect and a failure due to short-circuiting by accurately 
calculating the failure threshold of the LED, independently of 
the characteristics of the LED and the installation environment 
of a signal mechanism. 

[Means for Solving the Problem(s)] A plurality of light 
instruments LI to L5 are signal lamps for a three-position 
signal mechanism that use a plurality of LED light emission 
sources for signals , respectively, and are connected to a signal 
aspect switching controller 6 with through lines 5a to 5e that 
pass through each of current sensors la to lc by two or three 
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lines each. The sensors la to lc detect a consumption current 
of an aspect signal lamp and are smaller in number than the light 
instruments. A voltage monitoring device 2 detects an output 
voltage to a signal mechanism, and a fault detecting part 3 is 
connected to the sensors la to lc and to the voltage monitoring 
device 2, synchronously monitors the consumption current of the 
signal mechanism and the output voltage, calculates a signal 
mechanism side arrival voltage from synchronously monitored 
information, calculates a fault threshold in an operation mode, 
and compares a measured value in the operation mode with the 
fault threshold in the operation mode to determine faults of 
the light instruments. 
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[Scope of Claim for a Patent] 

[Claim 1] An LED failure detecting device of a signal lamp 
in a multiple-lamp-type color-lamp signal mechanism using LEDs 
for light emission sources, the detecting device characterized 
by comprising: 

a plurality of light instruments; 

a current sensor; 

a voltage monitoring device; and 
a failure detecting part, 

wherein the plurality of light instruments are signal 
lamps of a three-position signal mechanism using a plurality 
of LEDs as a signal generation source, and are connected to a 
signal aspect switching controller with a through line that 
passes through each of the current sensors; 

the current sensor detects a consumption current of the 
signal lamp; 

the voltage monitoring device detects an output voltage 
to a signal mechanism; and 

the failure detecting part is connected to the current 
sensor and to the voltage monitoring device, synchronously 
monitors a consumption current and an output voltage of the 
signal mechanism, calculates a signal mechanism side arrival 
voltage from obtained synchronously monitored information to 
calculate a failure threshold in the signal mechanism operation 
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mode, and compares a measured value In the signal mechanism 
operation mode to make determination of a failure of a light 
instrument . 

[Claim 2] An LED failure detecting device of a signal lamp 
in a multiple -lamp -type color- lamp signal mechanism using LEDs 
for light emission sources as claimed in claim 1, characterized 
in that: 

the failure detecting part has a memory part and a 
processing part; 

the memory part stores setting information provided by 
initial setting, and outputs the setting information to the 
processing part; 

the processing part has a time processing part, a 
disconnection detecting part, a short circuit detecting part, 
and an aspect determination part, and calculates a 
disconnection failure threshold value in the signal mechanism 
operation mode and a short circuit failure threshold value in 
the operation mode and outputs their respective failure 
threshold values to the disconnection detecting part and to the 
short circuit detecting part, based upon the setting 
information inputted from the memory part; 

the time processing part performs time synchronization 
processing between a current sensor input and an input from a 
voltage monitoring device; 
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the disconnection detecting part makes disconnection 
determination of an LED from a result of comparison between a 
measured value in the signal mechanism operation mode and a 
failure threshold in the signal mechanism operation mode; 

the short circuit detecting part makes short circuit 
determination of an LED from a result of comparison between a 
measured value in the signal mechanism operation mode and a 
failure threshold in the signal mechanism operation mode; and 

the aspect determination part specifies an aspect from 
measured-value information obtained via the time processing 
part and outputs a result of determination between the 
disconnection detecting part and the short circuit detecting 
part . 

[Claim 3] An LED failure detecting device of a signal lamp 
in a multiple -lamp -type color- lamp signal mechanism using LEDs 
for light emission sources as claimed in claim 2, characterized 
in that : 

the disconnection detecting part has a 
full-disconnection failure determination function and a 
semi-disconnection determination function, and a normal state 
determination function , 

the full-disconnection determination function is a 
function of comparing a full-disconnection failure threshold 
in a signal mechanism operation mode calculated based upon the 
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setting information stored in the memory part with a measured 
value in a signal mechanism operation mode, the measured value 
being calculated from synchronously monitored information, and, 
when the measured value in the signal mechanism operation mode 
is lowered more markedly than the full-disconnection threshold 
value in the signal mechanism operation mode, determining a 
full-disconnection state in which the LEDs of all of the signal 
lamps are in a disconnection failure; 

the semi- disconnection determination function is a 
function of comparing a semi-disconnection failure threshold 
in a signal mechanism operation mode calculated based upon the 
setting information stored in the memory part with a measured 
value in a signal mechanism operation mode, the measured value 
being calculated from synchronously monitored information, and, 
when the measured value in the signal mechanism operation mode 
is lowered more markedly than the semi -disconnection threshold 
value in the signal mechanism operation mode, determining a 
semi-disconnection state in which the LEDs of part of the signal 
lamps are in a disconnection failure; 

the normal state determination function is a function of, 
when the measured value in the signal mechanism operation mode, 
the measured value being calculated from synchronously 
monitored information, is in the range between the 
semi -disconnection failure threshold in the signal mechanism 
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operation mode and the short circuit threshold in the signal 
mechanism operation mode, determining the LEDs of signal lamps 
are neither in a state of disconnection nor in a state of short 
circuit failure; 

the short circuit detecting part has a short circuit 
determination function; and 

the short circuit failure determination function is a 
function of comparing a short circuit threshold in the signal 
mechanism operation mode, the threshold being calculated based 
upon the setting information stored in the memory part, with 
a measured threshold in the signal mechanism operation mode, 
the measured value being calculated from synchronously 
monitored information, and, when the measured value in the 
signal mechanism operation mode is greater than the short 
circuit threshold in the signal mechanism operation mode, 
determining a short circuit state in which the LEDs of a number 
of signal lamps are in a short circuit state. 
[Claim 4] An LED failure detecting device of a signal lamp 
in a multiple-lamp- type color-lamp signal mechanism using LEDs 
for light emission sources, the detecting device characterized 
by comprising: 

a plurality of light instruments; 

a current sensor; 

a voltage monitoring device; and 
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a failure detecting part, 

wherein the plurality of light instruments are signal 
lamps of a three-position signal mechanism using a plurality 
of LEDs as signal light emission sources, and are connected to 
a light instrument switching controller with two or three 
through lines which pass through each of the current sensors; 

determination of whether each of the light instruments 
is lit or not is made according to the presence or absence of 
a power current to one or two predetermined current sensors ; 

the current sensor detects a consumption current of a 
signal lamp and is smaller in number than light instruments; 

the voltage monitoring device detects an output voltage 
to a signal mechanism, and is smaller in number than light 
instruments; and 

the failure detecting part is connected to the current 
sensor and to the voltage monitoring device, synchronously 
monitors a consumption current and an output voltage of a signal 
mechanism, calculates a signal mechanism side arrival voltage 
from obtained synchronously monitored information to calculate 
a failure threshold in the signal mechanism operation mode, and 
compares a measured value in the signal mechanism operation mode 
to make determination of a failure of a light instrument. 
[Detailed Description of the Invention] 
[0001] 



- 8 - 



[Technical Field of the Invention] 

The present invention relates to a failure detecting 
device of color- lamp signal mechanism, in particular, a 
multiple -lamp -type color-lamp signal mechanism using an LED, 
which detects a failure of signal aspect caused by disconnection 
or short-circuiting of an LED in a color lamp signal mechanism 
using an LED for a signal light emission source, in particular, 
in a multiple -lamp -type signal mechanism. 
[0002] 
[Prior Art] 

A multiple -lamp -type color-lamp signal mechanism is a 
signal mechanism which performs signal aspect by using three 
types of colors (green, yellow, and red), independently or in 
combination, A three-position color-lamp signal mechanism is 
of 3 -aspect, 4-aspect, or 5-aspect type, and is installed by 
vertically arranging a combination of individual light 
instruments . 
[0003] 

Conventionally, a signal light bulb had been used for a 
light emission source of a signal mechanism. An LED having its 
high luminance has been developed and is now employed for a light 
emission source of a railway signal. Although the LED is never 
core-broken unlike a light bulb filament, the luminous 
intensity is gradually lowered if the LED is used for an extended 
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long time. A time interval for the luminous intensity to be 
reduced to half is defined as a service life. When it is 
continuously used outside, it is subjected to a repetitive 
temperature or humidity change and is subjected to various 
environmental influences. The service life is considered to 
be 10,000 hours to 30,000 hours, and a disconnection 
(open-circuit) accident or a short circuit failure occurs due 
to degradation or other unexpected circumstance. 
[0004] 

In respect of a color lamp signal mechanism using an LED 
for a signal light emission source, in advance of the 
above- described unexpected circumstances , countermeasures are 
taken for connecting a dedicated current sensor (CT sensor) to 
a respective one of signal lamps; monitoring a consumption 
current value of each lamp by means of a sensor; and, when any 
of the current values detected for each signal lamp is not 
greater than a set reference value, determining that an LED of 
that signal lamp fails; and outputting alerting. 
[0005] 

When the above -described method is employed, a current 
sensor is connected to each light instrument, thus 
necessitating to provide current sensors in number equal to that 
of light instruments. For example, naturally, five current 
sensors are required for a 5-aspect multiple-lamp- type 
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color- lamp signal mechanism. 
[0006] 

[Problem to Be Solved by the Invention] 

Accordingly, the above-described method requires current 
sensors whose number is equal to that of signal lamps (equal 
to the number of signal aspects) in a signal mechanism, and this 
is not preferable in terms of space saving. For this reason, 
there has been proposed a failure detecting device of LED signal 
mechanism capable of detecting a failure such as a short circuit 
or an aspect error as well as detection of an LED disconnection 
failure using current sensors whose number is smaller than that 
of signal lamps in the signal mechanism (refer to Japanese 
Utility Model Application Registration No. 3051830). 
[0007] 

This device is equipped with: a plurality of arbitrarily 
arranged current sensors whose number is fewer than that of 
signal lamps; through lines that pass through these current 
sensors in arbitrary plurality and provide connection between 
each of the signal lamps and a signal aspect relay contact 
circuit, wherein a failure detecting part has a memory part 
capable of arbitrarily setting a current value according to 
aspect, compares a set current value of this memory part with 
a current value measured by each current sensor, and makes 
determination and display on an abnormal full-disconnection 
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state, a normal no-disconnection aspect, and an abnormal short 

circuit aspect . 

[0008] 

The above device has been developed based upon a concept 
that a fixed current value preset for a memory part is compared 
with a current value measured by each current sensor so that 
a failure determination is made. In failure determination of 
an LED, however, merely by simply comparing the current value 
measured by each current sensor with the fixed current value 
and monitoring its change, it is difficult to determine whether 
or not the failure occurs owing to the following circumstances. 
That is, 

(1) Light emission sources are a set of semiconductor 
devices, and a current difference like a core break due to a 
filament blowout of a light bulb does not occur due to mere 
disconnections of some LEDs . 

(2) In an LED signal, a basic consumption current value 
is 1/n of that of a light bulb type signal, thus requiring 
high-precision measurement. 

(3) In the LED type signal, a failure current value varies 
depending upon a power supply and a difference in wiring 
(cabling) length. If a partial disconnection occurs, a current 
is reduced . As a result , a terminal voltage rises , and a current 
value increases , resulting in a small change of the current 



value . 

( 4 ) A quality of a power supply in a field in which a signal 
is installed is not always good, and thus, a failure current 
value cannot be accurately fixed. 

( 5 ) A power voltage is often dropped when in use , depending 
upon an environment of the field in which a signal is installed, 
and thus , the failure current value may deviate from a set value . 
[0009] 

Owing to the above -described circumstances, it is 
difficult to practically detect a failure such as an LED 
disconnection failure, a short circuit, and an aspect error, 
merely by monitoring the current value of each sensor. 
[0010] 

It is an object of the present invention to provide a 
device for calculating an LED failure threshold, independently 
of semiconductor device characteristics or a signal 
installation environment and detecting a failure such as a 
disconnection failure, a short-circuit, and an aspect error. 
[0011] 

[Means for Solving the Problem] 

In order to achieve the above-described object, an LED 
failure detecting device of a signal lamp in a 
multiple -lamp -type color-lamp signal mechanism using an LED for 
a light emission source is equipped with: a plurality of light 
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instruments; a current sensor; a voltage monitoring device; and 
a failure detecting part, wherein the plurality of light 
instruments are signal lamps of a three-position signal 
mechanism using a plurality of LEDs for signal generation 
sources, and are connected to a signal aspect switching 
controller with a through line that passes through each of the 
current sensors ; the current sensor detects a consumption 
current of a signal lamp; the voltage monitoring device detects 
an output voltage to a signal mechanism; and the failure 
detecting part is connected to the current sensor and the 
voltage monitoring device, synchronously monitors a 
consumption current and an output voltage of a signal mechanism, 
calculates a signal mechanism side arrival voltage from 
obtained synchronously monitored information to calculate a 
failure threshold in a signal mechanism operation mode, and 
compares a measured value in the signal mechanism operation mode 
to make determination of a failure of a light instrument. 
[0012] 

The failure detecting part has a memory part and a 
processing part; the memory part stores setting information set 
by initial setting, and outputs the setting information to the 
processing part; and the processing part has a time processing 
part, a disconnection detecting part, a short-circuiting 
detecting part, and an aspect determination part. The 
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processing part calculates a disconnection failure threshold 
value in the signal mechanism operation mode and a short circuit 
failure threshold value in the operation mode and outputs their 
respective failure threshold values to the disconnection 
detecting part and to the short circuit detecting part, based 
upon the setting information inputted from the memory part; the 
time processing part performs time synchronization processing 
between a current sensor input and an input from a voltage 
monitoring device; the disconnection detecting part makes 
determination of disconnection of an LED from a result of 
comparison between a measured value in the signal mechanism 
operation mode and a failure threshold in the signal mechanism 
operation mode; the short circuit detecting part makes 
determination of short circuiting of an LED from a result of 
comparison between a measured value in the signal mechanism 
operation mode and a failure threshold in the signal mechanism 
operation mode; and an aspect determination part specifies 
aspect from measured-value information obtained via the time 
processing part and outputs results of determination of the 
disconnection detecting part and the short circuit detecting 
part . 
[0013] 

The disconnection detecting part has a 
full-disconnection failure determination function, a 
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semi -disconnection determination function, and a normal state 
determination function; the full-disconnection determination 
function is a function of comparing a full-disconnection 
failure threshold in a signal mechanism operation mode 
calculated based upon the setting information stored in the 
memory part with a measured value in a signal mechanism 
operation mode, the measured value being calculated from 
synchronously monitored information, and, when the measured 
value in the signal mechanism operation mode is lowered more 
markedly than the full -disconnection threshold value in the 
signal mechanism operation mode, determining a 
full-disconnection state in which the LEDs of all of the signal 
lamps are in a disconnection failure; the semi-disconnection 
determination function is a function of comparing a 
semi-disconnection failure threshold in a signal mechanism 
operation mode calculated based upon the setting information 
stored in the memory part with a measured value in a signal 
mechanism operation mode, the measured value being calculated 
from synchronously monitored information, and, when the 
measured value in the signal mechanism operation mode is lowered 
more markedly than the semi-disconnection threshold value in 
the signal mechanism operation mode, determining a 
semi-disconnection state in which the LEDs of part of the signal 
lamps are in a disconnection failure; the normal state 
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determination function is a function of , when the measured value 
in the signal mechanism operation mode , the measured value being 
calculated from synchronously monitored information, is in the 
range between the semi-disconnection failure threshold in the 
signal mechanism operation mode and the short circuit threshold 
in the signal mechanism operation mode, determining the LEDs 
of signal lamps are neither in a state of disconnection nor in 
a state of short circuit failure; the short circuit detecting 
part has a short circuit determination function; and the short 
circuit failure determination function is a function of 
comparing a short circuit threshold in the signal mechanism 
operation mode, the threshold being calculated based upon the 
setting information stored in the memory part, with a measured 
threshold in the signal mechanism operation mode, the measured 
value being calculated from synchronously monitored 
information, and, when the measured value in the signal 
mechanism operation mode is greater than the short circuit 
threshold in the signal mechanism operation mode, determining 
a short circuit state in which the LEDs of a number of signal 
lamps are in a short circuit state. 
[0014] 

An LED failure detecting device of a signal lamp in a 
multiple-lamp-type color-lamp signal mechanism using LEDs for 
light emission sources is equipped with: a plurality of light 
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instruments; a current sensor; a voltage monitoring device; and 
a failure detecting part, wherein the plurality of light 
instruments are signal lamps of a three-position signal 
mechanism using a plurality of LEDs as signal light emission 
sources, and are connected to a light instrument switching 
controller with two or three through lines which pass through 
each of the current sensors; determination of ON/OFF of each 
of the light instruments is made according to the presence or 
absence of a power current to one or two predetermined current 
sensors; the current sensor detects a consumption current of 
a signal lamp and is smaller than the number of light 
instruments; the voltage monitoring device detects an output 
voltage to a signal mechanism, and is fewer than the number of 
light instruments; the voltage monitoring device detects an 
output voltage to a signal mechanism; and the failure detecting 
part is connected to the current sensor and to the voltage 
monitoring device, synchronously monitors a consumption 
current and an output voltage of a signal mechanism, calculates 
a signal mechanism side arrival voltage from obtained 
synchronously monitored information to calculate a failure 
threshold in the signal mechanism operation mode, and compares 
a measured value in the signal mechanism operation mode to make 
determination of a failure of a light instrument. 
[0015] 
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[Embodiments of the Invention] 

Hereinafter, embodiments of the present invention will 
be described with referring to the accompanying drawings . Fig . 
1 is a view showing an arrangement of a device circuit which 
detects an LED disconnection failure in a 5-aspect LED 
multiple -lamp -type color-lamp signal mechanism using LEDs for 
light emission sources* Five light instruments which are five 
light signal lamps are three-position signal lamps using a 
plurality of LEDs for signal light emission sources. For 
example, these light instruments include a combination of a G 
(Green) light, aY (Yellow) light; an R (Red) light; an YY (Yellow, 
Yellow) light; and an YG (Yellow, Green) light. Hereinafter, 
the light instruments are discriminated as LI, L2, L3, L4, and 
L5, in this order. 
[0016] 

In the light instruments LI, L2, L3, L4, and L5, as shown 
in Fig. 2, a plurality of LEDs of their respective colors are 
connected in series or in parallel. In Fig. 1, a failure 
detecting device has: current sensors la, lb, and lc; a voltage 
monitoring device 2; and a failure detecting part 3 . The signal 
light instruments LI , L2 , L3 , L4 , and L5 are connected to through 
lines 5 for current measurement in a signal equipment chamber 
through a signal cable 4. The through lines 5 for current 
measurement are passed through current sensors la, lb, and lc 
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by two or three lines , and are connected to the light instruments 
LI, L2, L3, L4, and L5 and to a signal aspect controller 6. The 
signal aspect switching controller 5 establishes a contact 
condition required for turning ON/OFF each of the light 
instruments Ll # L2, L3, L4, and L5. 
[0017] 

The current sensors la, lb, and 1c each detect a 
consumption current of a signal mechanism. In this embodiment, 
three current sensors are used for five signal lamps. In Fig. 
3, in this embodiment, through lines 5b, 5c, and 5d for current 
measurement connected to light instruments L2, L3, and L4 are 
passed through the current sensor lb. These through lines 5a 
and 5b for current measurement connected to the light instrument 
LI and to the light instrument L2 drawn out from the current 
sensor lb are passed through the current sensor la. Further, 
through lines 5d and 4e for current measurement connected to 
the light instrument L5 and the light instrument L4 drawn out 
from the current sensor lb are passed through the current sensor 
1c and both of these lines are connected to the signal aspect 
switching controller 6 . 
[0018] 

In Fig. 3, when the light instrument LI is lit, the current 
sensor la is turned "ON" . When the light instrument L2 is lit, 
the current sensors la and lb are turned "ON". When the light 
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instrument L3 is lit, the current sensor lb is turned "ON" . When 
the light instrument L3 is lit, the current sensor lb is turned 
"ON". When the light instrument L4 is lit, the current sensor 
CT1 is turned "ON" . When the light instrument L4 is lit, the 
current sensors lb and lc are turned "ON" . When the light 
instrument L3 is lit, the current sensor lb is turned "ON" . The 
detected output obtained at each of the current sensors is 
inputted to a failure detecting part 3. The above result is 
shown in Table 1. 
[0019] 

[Table 1] 



Whether or not a current of each 
current sensor is present. 



Result of determination of whether each 
of the lights is lit or not 



LI is lit 



L3 is lit. 



L5 is lit. 



L2 is lit. 



is lit. 



All of LI to L5 go out. 



o : Present 
x: Absent 
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[0020] 

A voltage monitoring device 2 detects an output voltage 
to a signal mechanism. This monitoring device is connected in 
parallel to an output side wire of a signal lamp transformer 
7 of a signal cable together with a signal aspect switching 
controller 6 . All of the detected outputs are inputted to a 
failure detecting part 3. The failure detecting part 3 is a 
CPU, and has a memory part 8 and a processing part 9, as shown 
in Fig. 4. An analog signal between each of the current sensors 
la, lb, and 1c and the voltage monitoring device 2 is inputted 
to an input part 3a of the detecting part, and a digital signal 
converted at the input part 3a is signal-processed at the 
processing part 9. 
[0021] 

The memory part 8 stores setting information provided by 
initial setting, and outputs the setting information to the 
processing part 9. The processing part 9 consists of a time 
processing part, a disconnection detecting part 11, a short 
circuit detecting part 12, and an aspect determination part 13. 
Based upon the setting information inputted from the memory part 
8, a disconnection failure threshold in the signal mechanism 
operation mode and a short circuit failure threshold in an 
operation mode are calculated, and then, their respective 
failure thresholds are outputted to the disconnection failure 
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detecting part 11 and the short circuit detecting part 12. The 
time processing part 10 performs time synchronization 
processing between an input from each of the current sensors 
la, lb, and lc and an input from the voltage monitoring device 
2, and outputs the synchronously monitored information to the 
disconnection detecting part 11 and the short circuit part 12. 
[0022] 

The disconnection detecting part 11 synchronously 
monitors a consumption current of a signal, the consumption 
current being outputted from each of the current sensors la, 
lb, and lc, and an output voltage outputted from the voltage 
monitoring device 2 . The synchronously monitored information 
is computer-processed; a signal mechanism side arrival voltage 
(an arrival voltage) is calculated, and a disconnection failure 
current value ( a disconnection failure threshold) is calculated, 
making the determinations of a full-disconnection failure, a 
semi-disconnection failure, and normal state of an LED of a 
signal lamp. 
[0023] 

The full-disconnection failure determination function, 
the semi-disconnection failure determination function, and the 
normal state determination function performed by the 
disconnection detecting part 11 are described as follows . That 
is, the full-disconnection failure determination function is 
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a function of comparing a full-disconnection failure threshold 
in a signal mechanism operation mode calculated based upon the 
setting information stored in the memory part with a measured 
value in a signal mechanism operation mode, the measured value 
being calculated from synchronously monitored information, and, 
when the measured value in the signal mechanism operation mode 
is lowered more markedly than the full -disconnection threshold 
value in the signal mechanism operation mode, determining a 
full-disconnection state in which the LEDs of all of the signal 
lamps are in a disconnection failure; 
[0024] 

The semi-disconnection failure determination function is 
a function of, comparing a semi-disconnection failure threshold 
in a signal mechanism operation mode calculated based upon the 
setting information stored in the memory part with a measured 
value in a signal mechanism operation mode, the measured value 
being calculated from synchronously monitored information, and, 
when the measured value in the signal mechanism operation mode 
is lowered more markedly than the semi-disconnection threshold 
value in the signal mechanism operation mode, determining a 
semi-disconnection state in which the LEDs of part of the signal 
lamps are in a disconnection failure; 
[0025] 

The normal state display function is a function of, when 
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the measured value in the signal mechanism operation mode, the 
measured value being calculated from synchronously monitored 
information, is in the range between the semi-disconnection 
failure threshold in the signal mechanism operation mode and 
the short circuit threshold in the signal mechanism operation 
mode, determining that any of the LEDs of signal lamps are normal 
in aspect without disconnection, without disconnection free of 
a short circuit failure, or without a short circuit. 
[0026] 

A short circuit detecting part 12 synchronously monitors 
a consumption current of a signal mechanism, the consumption 
current being outputted from the current sensors la, lb, and 
1c, and also monitors an output voltage outputted from the 
voltage monitoring device 2 . The synchronously monitored 
information is computer-processed; a signal mechanism side 
arrival voltage (an arrival voltage) is calculated; and a short 
circuit failure current value (a failure threshold) is 
calculated, making determination of whether or not an LED is 
short circuited. 
[0027] 

The short circuit failure determination function 
performed by the short circuit detecting part 12 is a function 
of comparing a short circuit threshold in the signal mechanism 
operation mode, the threshold being calculated based upon the 
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setting information stored in the memory part 8 , with a measured 
threshold in the signal mechanism operation mode, the measured 
value being calculated from synchronously monitored 
information, and, when the measured value in the signal 
mechanism operation mode is greater than the short circuit 
threshold in the signal mechanism operation mode, determining 
a short circuit state in which the LEDs of many signal lamps 
are in a short circuit state. 
[0028] 

A result of measurement between the disconnection 
detecting part 11 and the short circuit detecting part 12 is 
outputted to the aspect determination part 13. The aspect 
determination part 13 specifies aspect from the measured value 
information obtained via the time processing part and displays 
a result of determination between the disconnection detecting 
part 11 and the short circuit detecting part 12. Further, when 
necessary, this determination part outputs alerting. 
[0029] 

Fig. 5 shows a flow of failure detection processing 
executed by the failure detecting part 3 . In Fig . 5 , the current 
measurement inputs obtained at the current sensors la, lb, and 
lc and the voltage measurement inputs obtained at the voltage 
monitoring device 2 are provided to an input part , respectively 
(step 1). Next, both of these inputs are subjected to time 
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synchronization processing at the time processing part 10 of 
the processing part 9 (step 2). Then, at the processing part 
9, the signal consumption power outputted from the current 
sensors la, lb, and 1c and the output voltage outputted from 
the voltage monitoring device 2 are synchronously monitored, 
and synchronously monitored information is obtained (step 3). 
[0030] 

Aspect determination processing is performed based upon 
this synchronously monitored information (step 4). When this 
aspect determination processing is performed, initial setting 
information is inputted to the memory part 8, and then, a signal 
mechanism side arrival voltage (an arrival voltage) is 
calculated from the synchronously monitored information (step 
5). Then, the disconnection failure current value (a failure 
threshold) and the short circuit failure current value (a 
failure threshold) are calculated (step 6). Then, the 
full-disconnection threshold, the semi-disconnection 
threshold, or the short circuit threshold in the signal 
mechanism operation mode calculated based on the initial 
setting information stored in the memory section 8 is compared 
with the measured value in the signal mechanism operation mode 
calculated from the synchronously monitored information, and 
failure determination of full-disconnection, 

semi-disconnection, or short circuit is performed (step 7). 



- 27 - 



When a failure continuation time exceeds a predetermined time, 
alerting is outputted (step 8) , and the display part 14 displays 
the contents of the failure that has occurred. 
[0031] 

When a failure is not determined in step 7 or even if a 
failure has occurred, a normal state is displayed when the 
failure continuation time does not exceed a predetermined time 
(step 9). Fig. 6 shows an exemplary relationship between a 
voltage and a current in each failure region, as a criteria for 
determinations of a full-disconnection failure, a 
semi -disconnection failure, and a short circuit failure in step 
8. 

[0032] 

In Fig. 6, (an output voltage - an arrival voltage) is 
plotted along the horizontal axis and (an operating current /a 
full light-up current) x 100 is plotted along the vertical axis. 
When the horizontal-axis scale is 0, i.e., when the arrival 
voltage is equal to the output voltage, a ratio of an operating 
current to full-light-up current is set to 125% as the lower 
limit. If this rate is exceeded, it is defined as a short 
circuit failure region. When the upper limit is 50%, if the 
rate is below the upper limit, it is defined as a 
full-disconnection region. When the lower and upper limits are 
50% and 75%, respectively, a range from 50% to 75% is set in 
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the semi-disconnection failure region. As a result, a range 
between 75% and 125% is defined as a normal operation region. 
As the arrival voltage increases, the upper limit value of the 
semi-disconnection failure and that of the full-disconnection 
failure rise. 
[0033] 

In the present invention, it is determined whether 5 
signal light instruments are lit or not by detecting the 
presence or absence of the current (s) flowing through one or 
two of the three current sensors. Further, it is determined 
whether signal aspect is normal or abnormal by synchronously 
monitoring the signal consumption current outputted from each 
of the current sensors and the output voltage outputted from 
the voltage monitoring device to the signal. When a 
full-disconnection failure, a semi-disconnection failure, or 
a short circuit failure occurs with an LED used for each of the 
signal light instruments, alerting is outputted as well as the 
contents of the failure that has occurred are displayed 
altogether . 
[0034] 

The multiple -lamp -type color-lamp signal mechanism to 
which the present invention is applied is not limited to an 
exemplary 5-aspect signal lamp. In a 4-aspect or less signal 
mechanism also, a minimum of three current sensors are required 
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for detecting disconnection. Thus, in the present invention, 
in particular, it is suitable to use this multiple -lamp -type 
color-lamp signal mechanism for a 5 -aspect signal mechanism. 
The failure detecting device of the present invention is not 
limited to a case in which the device is adapted for a failure 
detecting device using current sensors whose number is fewer 
than that of signal aspects. This device is completely 
similarly applicable to a general failure detecting device 
using current sensors for failure detection of an LED of the 
multiple -lamp -type color-lamp signal mechanism. 
[0035] 

[Advantageous Result of the Invention] 

As described above, according to the present invention, 
it is possible to synchronously monitor the consumption current 
of an LED used for a light emission source of a 
multiple-lamp-type color-lamp signal mechanism and an output 
voltage to a signal lamp; to calculate a signal mechanism side 
arrival voltage (an arrival voltage) from the synchronously 
monitored information; to calculate full-disconnection, 
semi-disconnection, and short circuit failure current values 
(failure threshold values); and to compare the measurement 
result in a signal mechanism operation mode with the failure 
threshold to determine the full-disconnection failure, the 
semi-disconnection failure, and the short circuit failure. 
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Thus, even if there is no current drop such as that in light 
bulb filament blowout as well as the full-disconnection failure 
and short circuit failure, the failure threshold is set, thereby 
making it possible to accurately monitor a partial 
disconnection which exceeds the threshold setting. 
[0036] 

According to the present invention, it is possible to 
appropriately determine an LED light -up failure regardless of 
conditions for a signal installation field such as: power 
supply; whether the length of wiring cable between signals is 
long or short; power supply quality; and a power voltage drop. 
Further, according to the present invention, it is possible to 
determine a degree of an LED disconnection by more accurately 
measuring the light-up current of a specified light instrument. 

[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a structural view of a failure detection circuit 
showing one embodiment of the present invention. 
[Fig. 2] 

Fig. 2 is a circuit diagram of an LED of a signal lamp. 
[Fig. 3] 

Fig. 3 is a schematic view of a circuit for detecting 
whether each light instrument is lit or not. 
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[Fig. 4] 

Fig. 4 is a structural view of a failure detecting part. 
[Fig. 5] 

Fig. 5 is a flowchart of failure detection processing. 
[Fig. 6] 

Fig. 6 is a view showing a determination region of a 
disconnection failure and a short circuit failure. 

[Reference Numerals] 

la to lc: Current sensors 

2 : Voltage monitoring device 

3: Failure detecting part 

4: Signal cable 

5 (5a to 5e) : Through lines for current measurement 
6 : Controller 

6: Signal aspect switching controller 

7: Signal lamp transformer 

8 : Memory part 

9: Processing part 

10: Time processing part 

11: Disconnection detecting part 

12: Short circuit detecting part 

13: Aspect determination part 

14: Display part 
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